~ APPENDIX A

CONSTRUCTION OF THE INDEX OF PRODUCTION OF‘
MANUFACTURES e

In order to provide & composite measure of the physical quantity
of manufactures produced, statistics representing: the production of
individual products as reported by the census have been summarized
into a set of index numbers covering census years. . Such index
numbers for the years 1899, 1904, 1909, and 1914 were constructed
in 1920 by Prof. Warren M Persons, Wlth the assistance of Miss
Eunice 8. Coyle, and published in the Review of Economic Statistics
for November, 1920. Description of the construction. of this index,
which has been called the Harvard census index, is given in Chapter
II of this monograph and need not be repeated here. ‘

Since 1914 census investigations have been made for 1919, 1921,
1923, and 1925.. . For the purposes of this monograph and to provide
the information for others who may wish to use it, a similar index has
been computed for census years from 1914 to date and has been
chained to the earlier index, thus providing a homogeneous measure
of the physical volume of production by census years from 1899 to
1925. -Index numbers for all industries combined, for the major
industrial groups, and for certain selected industries, by census ye&rs,
1899 to 1923, are given in Table 38, Appendix B. ‘

With some noteworthy variations the same methods of construc-
tion utilized in constructing the Harvard census index were adopted
in making the new index. . The index is a weighted geometric mean
of relatives; the weights are based upon figures for value added by
manuf&cture ; a,nc}_‘promclpcts and. mdustnes ‘included are classified
accordmg to the grouping followed in. the ‘censuses of manufactures
pr101 tothat of 19231 : v

" The year 1919, however was used as the base, Whoreas 1909 was
" the base in the earher index. ~ Another very ]mportant variation is
to be found in the method of computing weights. Weights for the
Harvard index were derived from values added by manufacture for
1909, the base year,'b’ut in the later index the weights applied to
the relatives for any given year were averages of those for 1919, the
base year, and those for the given year. 2

1 Classification was changed in 1923. See Ch. IV, of monograph. S :
1 The Harvard census index.was computed for’1019 and revised for earlier yoars accordm g to this method
by Professor Day in 1022, but no explanation of the revisi(m  was publlshed
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94 : GROWTH OF MANUFACTURES

Other changes in the new index were confined largely to the data
used. Several new production series have been given in recent
censuses, but, on the other hand, statistics of raw materials consumed,
which. were used extensively w1th satisfactory results in the Harv&rd
index, have not been reported since 1919. The index therefore is
based entirely upon products manufactured. Although the absence
of information regarding materials consumed is to be regretted, it is

not believed to'have materially affected the final results, as the

Harvard indexes obtained by the two sets of data were closely similar.

Fuller treatment of data and methods, with explanatlons of the
variations from those employed in the earlier indexes, is given in
later sections. ‘A general statement of methods used in the Harvard
index is given in Chapter II of the monograph.  Briefly, it may be
said that in computing the new index physical quantity figures for
éach product included for the census years 1914, 1921, and 1923 were
reduced to relatives in terms of the 1919 figures as 100; these relatives
for all products in a single industry were weighted in accordance with
their proportionate importance to each other and then averaged; thus
a set of industry indexes were secured.”” The industry indexes were
in turn weighted and averaged to give group indexes, which were
similarly combined into a composite index for all ‘manufactures.
The actual physical quantity figures used, their individual relatives,
the weights, and the industry and- group mdexes by census years from
1914 to 1925 are all shown in Table.26, given atthe end of this chapter.
The results have been dlSGUSSGd in t.he various chapters of the mono-
gmph

SELECTION OF DATA

‘In constructing the index the data utilized were, with some im-~
portant additions and a few subtiactions, those employed in the
Harvard census index. The nature of this statistical material is
indicated in Chapter II of the monograph by a quotation from the
Review of Economic Statistics. The most important variation from
the Harvard index, as was stated above, is that in the new index

practically no statistics .of materials consumed have been used,

because such data have not been requested in the census investiga-~
tions since 1919.3

Statistics of products, on the other hand, have been expanded
somewhat by the census, and a number ‘of series not available for
earlier dates are ineluded in the new index. In some cases these
additions are merely new series, perhaps of little or no importance
until recently, added to an industry elready represented in the index.
Examples of these are found in the cases of some of the chemicals
and acids, of upper leather, and of face brick.. Generally, however,

? Bpecifically statistics of materials consumed were used in flour milling, wood pulp, coke, gas, and
petroleum refining. In a number of instances the production of semifinished and finished products in the
same industry were given—o. g., pig iron and steel ingots, crude petroleum and refinery produets, leather
and shoes, and wood pulp and paper.

G = AR,
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the: additions were of entire industries or groups of industries—
notably shipbuilding, rubber products, locomotives, cement, and sev-
- eral others of less importance. The inclusion of shipbuilding is a
distinctive feature of the new index. It was felt to be necessary in
order to provide an accurate basis of comparison between 1919 and
other years, because of the unusual magnitude of that industry in
1919. - In other years it was not of great importance.

Data for some previously unrepresented industries were derived by
still another method which involved the utilization of extracensal
information. Estimates of paper consumption to represent the
printing and publishing mdustmes and of nonferrous metals con-
sumptlon for industries using. these materials were arrived at by the
use of production, import, and export statistics, and were included
in the index. For reasons given below the liquors "and -beverages
industries have been omitted for years since 19194 ‘

Another difference between earlier census figures and those of
recent years, which is of such small importance as to be hardly
worthy of mention, is that the investigations of 1921 and 1923 did
not include establishments with a total production for the year of
less than $5,000 in value, whereas in previous years $500 had been
the minimum. That the effect of this change is insignificant is
seen by. the fact that for 1919 the total value of products for all
establishments ‘was 62,193 millions of dollars, whereas for those
with products of $5,000 and over the total was 62,042 millions of
dollars, a difference of only two-tenths of 1 per cent.

Data included in the index, however, are subject to certain impor-
tant limitations. In the ﬁrst place only a portion of all products
of manufacture are measurable and therefore available for use, and,
secondly, changes in degree of fabrication are not indicated by mere
changes in quantity. Improvements in quality ' represent larger
production as much as do increases in quantlty, but there is mo
satisfactory wey of messuring such changes.®’ v

Dats for some of the industries and md1v1dua1 series are peculiar
in respect to source, method of compilation, units, weighting, or
some_other such characteristic. These peculiarities, where worthy
of notice, are given-in the section at the end of the chapter after
the discussion of methods. Note is made especially of cases where
the data are not exactly the same as those used in the Harvard
census index. Certain more detailed information regarding some
of the series may be found in the description of that index in The
Review of Economic Statistics.® ‘ ‘

4 Seo p. 111,

3 In the index for the automobxle industry somse allowance is made for such changes in the qua]ity of
automobiles produced by providing for the increase in proportion of closed cars produced as compared
with open cars. This index indieates an increass of 132 per cent in production of automobiles from 1919
to 1923, as compared with 106 per cent shown by comparing the simple totals of number of cars produced.

¢ Preliminary Vol, II, No, 11, November, 1920, pp. 811315,
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Reépresentativeness of the index—A rough measure of theé compre-
hensiveness of the index may be obtained by comparing the value
of those. products included in the index with the total value of all
products manufactured. - Because of the large amount of duplication
in the figures of total wvalue reported by the census, however, &
comparison of the value added by manufacture for those industries
represented in the index with total value added for all industries
is probably a more accurate measure of representativeness.

These comparisons and other measures of the comprehensiveness
of the index are given in Table 21. In the first two columns: the
number of industries and series included in the index from each
group - is shown. It will be noted that indexes are available for
53 separate industries, comprising relatives for 137 individual prod-
ucts. It should be remembered, however, that for most of these prod-
ucts the series are totals of a large number of subdivisions. All kinds
of cotton goods, for exa,mple, are shown by a single series, and the
tonnage of all the wvarious products of steel rollmg mills has been
added together. -

TABLE 2‘1.f—MEABUREB or ReprRESENTATIVENESS OF DarA Usep v INpex

ADEQUACY OF

U o ‘ 8 o umber | Number DATA
GROUP AND INDUSIRY : 1 ofin- ofu%gd- - .
. .| Gustries | ones | For in- For
| dustries ! | groups?
Ail BYOUPS COVOIBU e oo m e o b8 137

All industries coverad. . .uamvanena-. cecmaeamenednge o PR O R

L+-Food and kindred produets .. .. o.vccaeomiicommiecnazdan 10
Butter, cheose, and condensed and evaporated milk.
Slaughtering end meat packing..
Flour-mill and grain-iniil produ
Sugar, beet___._ . oo iiiea..
Suger refining, cane__.._...
Canning, ote., fruits and vegetables.
Ca.uning, ate., fish and oysters.._..-
Corn sirup, corn oil, and starch..
Rice cleaning and pollshing .....

. 1ce, manufactured -

IL—Textiles and their praduets. -
Cotton goods_...
“Knit goods......_

Carpets and rugs, wool, other than rag

Cordage and twine, P

Hats, fur-felf. oo oceeo. —
.- Ollcloth and foor COVOLIIES. oot i Crmen i finna [l s [

r—-n—-w»—-i&mgw% 1t 1t it 9 S

TIL~Iron and steel and their prodtets ..o .ooiomoo. 2 L R, T
Blast fUINACES . oo e oo e 1 08 Luvetoriee

: Bteal works and rolling mills._.... [BORROR E S § L (Y
IV ~Lumber and its remanufactiires ... .coweoooeoo oo 1 [ T 48
Lumber and timber produets and planing-mill produets. ... ccena- 2 A I ISR
V.~—Leather and its finished products.... oo 2 2 (R 80
Leather, tanned, curried, and finished.- : 1 5100 §ioaoaca
Boots and ER0BS. e e e oo e e e B i 1 3100 |mnmemenw

‘See rootnotes nt battom of tabla on opposite page.
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TaBLE. 21.—~MBASURES. OF REPRESENTATIVENESS oF DATA Usen IN. INDEX-—
. ~ : Continued S . :

ADEQUACY OF
Number . DATA
of prod-
cuaets | . - :
serles For In- For
’ dustries |groups

GROUP AND INDUSTRY ‘ of fn-

VI—Paper and printing. ... oo een 3
- Paper and Wood PUID_ i i iiic e cdaicenie . R
Printing and publshing.....ooveeecneciaoaio oo
Paper boxes_ . . oecaeniioeenl etk amaie Ceidesen

VIT.~Liquors and heverages. ... ... o PR ~ 0 ool o 0
VIIL—Ohemicals 8nd allied produebS. . memoe o cicemoioaiciin. 858 .86

Chemicals and acids
Coke.

[ A
Tertilizers.
Explosives
Paint and varnish
Petroloum refining.
Oil and cake, cottonseed
g‘uzpentiue and rosin

[ | . e

IX.—Stone, clay, and glass prnﬂm?fﬂ » i . t 4
?{Ick, file, ebe.. : g . J
e

Cement..
(€711 I, wone

[

X, —Metals, nonferrous .. cccoe - 19
Brass, bronze, etC.....
Smelting and refining....._
Other industries. ... N ———e—

XI—Tobaceo products o eians . b
_ Chowing, smoking, etc.... 3
-Cigars.. oioa el : : .

Cigarattes. . Luoeeeoeaonaneacon e enaoan

X1I,—Vehicles for Iand transportation ; 4
- Motor vehicles. ... : : :

. Catriages, wagons, ete_ ... y ——

Railway equipment . . e

Cars, 8b0 e ememcneenn emmamavanenarma——l————————

;- Locomotives - Suns

Crorimime| PO =T H O DO ST S b ek

XIIL,—Railroad repair shops?....

XIV.—Miscellaneous, P Mt -8
Ship and boat building...... .
Rubber products—

Rubber boots and shoees. .. - . .
Rubber tires and inner tubes. wu cvecuacne chemmme——ae PR

T

100 fooneiee
T

CIN B O HED WDy H=Ce

1 Percentage that (1) value of products coversd by index for each industry in 1923 bears to (2) total value
reported for all products of that industry in 1923, . : R . - o

1 Porcontage that (1) value added by manufacture in 1923 for industries covered in each group bears to
(2) total value added by manufacture reported for all industries in that group.- The figures from which
these, percentages are computed are given in part in Table 23.

3 Percentage of value added by manufacture for the groups represented in the index to that of ail groups
reported by the census.

4 Percentage of (1) valueadded by menufacture for all industries directly represented in the index to-(2)
that of all industries reported by the census, Had certain paper and printing and nonferrous metals indus-
tries, which are indirectly. represented in the index by consumption estimates, been included in (1) this
ratio would have been 85, ; . . .

t Bxuct data are not available, The estimate given has been based on the best information at hand, *

o Thesa percentages cover only those Industries directly represented iu the index. The inclusion of the
industries indirectly represented by consumption figures would give the following: Paper and printing, 81;
snd metals, nonforrous, 87. . X . .

1'No adequate data for use as basis of estimates are available. .. :

8 Indirectly some 22 industries in Group X are represented. . .

% New products manufactured by railroad repair shops are included under railway squipment, -

67547°—28 7
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The number of the series, however, gives little indication of the
extent to which the figures actually cover the industries, and in the
last two columns of the table figures are given to show (1) the per-
centage of the value of the products represented from each industry
included in the index to the total value of all products of that in-
dustry and (2) the percentage of value added for the industries in-
cluded from each group to the value added for that group as a whole,
Most of the individual industries included are fairly well represented
by their products, the value percentage varying from 19 to 100 per
cent, with nearly one-half above 90 per cent.

Direct representation of some of the groups, however, is not so
large.  The important iron and steel and allied industries, for ex-
ample, are covered by but two industries, whose value added equals
only about 40 per cent of the total for the group, and in nonferrous
metals the direct representation is smaller, but in both of these
groups the products used are of such a basic nature that they prob-
ably reflect rather closely conditions in the more advanced industries
using these products as raw materials. The liquors and beverages
group is not represented at all after 1919. The most completely
covered groups are tobacco products and vehicles for land trans-
portation.

Comparisons of totals of these groups, industries, and products
included in the index to the grand total for all manufactures give the
following results: Value added by manufacture for all groups directly
and indirectly represented is 87 per cent of the total and the value
added of only those industries directly represented equals nearly 50
per cent of the total. A comparison of the total value of products
to total value of all products included can not be accurately deter-
mined because of (1) the lack of value ﬁgures in a number of cases
and (2) the large amount of duphcatlon in. the combined: value
figures.

The conclusion drawn from such a comparison for the Harvard
census index is applicable here. It is “Analysis of the data, there-
fore, leads to the conclusion, first, that our sample of manufacture is
well distributed and, second, that the sample is large enough to con-
stitute a reliable basis for the computation of indexes of physmal
production for manufacture.”

Another test of the representativeness of the index is given in T'able
22, which shows for intercensal pemods the percentage of change in
the number of wage earners and in primary horsepower for all indus-
tries, for the industries directly represented in the index, and for those
not so represented. ‘
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TABLE 22.—Comparisony or. GROwTE or INpusTRIES INCLUDED IN INDEX WITH
GROWTH oF OTBER INDUsTnms

- PER CENT OF INCREASE OR DECREASE {—)
. Intercensal period
‘| 24-year »

perlod, {f ‘4019 | yo1e- | 1909- | 104- 1899-.
16981023 || ygpy | o1e | 1914 | 1909 | 1004

_ NUMBER OF WAGE EAﬁNERB

All industries. - 82.2 || ~2.5( 20.8 641 2.0 18
Industries included in index... owoevanenae 82.4 ~3.5 83.0 5.2 20.7 1.4
Industries not included in index.. ..o... — 95,2 ~1L,8 | 2.5 7.6 21.3 1,

PRIMARY HORSEPOWER

All industries 0.6 128| 8LE| 21 5]

Industries Included in index... 218,83 12,7 33.5 15.6 40,6 30.1
251, 2 13.1 2.1 34.2 38,

Industries not included in index

From this evidence it would seem that changes from one census
year to another in the industries included in the index are in most
cases typical of those for all industries, although in a few cases there
are fairly wide discrepancies. These data show that for the period
as a whole the industries included in the index have grown by a
slightly smaller amount than those excluded, indicating that over a
long period of time the index probably somewhat understates the
growth of all manufactures. The industries included in the index
employed over 50 per cent of the total number of wage earners
emploved in all industries and contnbuted nearly 75 per cent of the
~ total primary horsepower

METHODS OF .CONSTRUCTION

Processes involved in the construction of this index previously
briefly described will now be explained in greater detail. The
figures for 1914, 1921, and 1923 in each set of physical quantity data
were reduced to percentages of the corresponding figure for 1919,
and a weighted geometric average of these percentages or relatives
for any given year gave the composite index number for that year.
The weights represented the importance of their respective products
relative to all other products included in the index. They were de-
rived from figures showing value added by manufacture in the base
year (1919) and in the particular year for which they were used. In
other words, there was a different set of weights for each year covered
by the index, which were averages of two other sets, one applying to
the common base year and the other to the given year. ‘

The following formula expresses in mathematical symbols the
methods employed in complhng the index:

Z ( pogot-pan )

. 2 poqo+pm P w’o—l—p’xq 1 2" +p" g7 oq KXW
o2
= gl) X (q 1) X Q » ete.,
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whierein ¢; is the quantity of a given product produced in any given
yeer o the quentlty of the same product produced in the base year;
q’y and ¢’o, ¢’y and q ’o; quantities of other products produced in

corresponding years, % end q,l, ete. 5 are the relatives; py ¢ and py ¢

Polot+ 17191

represent value added by menufaeture represents the

average velue added i in the given year and base year, or the We1ghts
a.smgned and the radleal ZM is the sum of all the Welghts

Type of average—Several eons1demt10ns governed the choice of
the geometric mean as the type of average to be utilized in con-
structing this index. In the first place, it was desirable that the
methods used be similar to those employed in computing the Harvard
census index, in which the geometue type of average was adopted.
Another reason is that the index was devised for use in 8 study of the
relative growth of mnmufacture and the geometric average is especially
suited for averaging percentages &nd securing composite measures of
relative changes The so-called aggregative type of index, wherein,

R

all ﬁguzes are reduced to values and the agglegete values are com-
pmed to secure the index. numbels, more closely meesules absolute
eﬁmnnves in volume. Another objectmn to the aggregative type is
the dlﬁiculty of obtammg, in the case of manufaetmes, satisfactory
weight factors which are needed to reduce the quantity figures to
values. This difficulty is due to the fact that these factors not only
must convert quenmtles into values but also at the same time must
weight the products in: accordance with the relative 1mportence of
the various industries which they represent.”

Adventa,ges of the geometric mean over the arlthmetlc mean are
technical in nature but are nnporta,nt in this index. . In the first
place, with the geometric type the index can be readily shifted to a
new base without recalculation of the averages. This characteristic
was edvantageous in linking the new index with the Harvard census
index. The geometric mean, in the second plece is not ordinarily
as much affected by extremely large items as is the arithmetic aver-
age, and in computing this index. there were some. 1e1at1ves of suffi-
cient magnitude to make this feature unportent

Base period.—The year 1919 was chosen as the base in computmg
this index primarily because it was the middle year, in point of time,
of the period covered by the mdew(, and therefore was more dlrectly
comparable with all the other years than any other single year
would be. It is a link between the old and the new—between the
pre~-war mdustnal system and the somewhet dlﬂerent order now

7 Experimental computations of aggregative indexes guve practlcnlly the same tesults as the geometric
avorages adopted, X ;
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‘prevailing. Furthermore, it was central in peint of: magnitude,

the index for 1919 (100) being practically halfway between that
for 1914 (78) and that for 1923 (122). - This was likewise true for a
number of the individual industries, and therefore the relatives
comprising the index tend to group themselves around the average
more closely than they would if another year had been selected as a
base. = Another advantage of 1919 as a base over some earlier year
is that it permits the use of a numbe1 of figures which. were not avail-
able until 1919, .

Weights.—In averaging the relatlves for md1v1dua1 products to
secure a composite measure of changes in the volume of production
of all manufactures, it was mnecessary to weight each relative in
accordance with the proportionate importance of the product repre-
sented. - Because the .output.of.many . products manufactured can

Byt

nd therefore these products can. not be mcluded mf

Thus steel productlon is weighted not only in accordance with the
importance of the industry demgnated as “steel works and rolling
mills” but also for all industries in the iron and steel group, except
blast furnaces which are represented by p1g iron.

The weights for industries and for major industrial . groups were

derived from figures measuring value added by the process of manu-
facture, and the weights for individual products within each industry
were demved from data showmg total value produced, ata for value
added not being avsilable for the individual products. The value-

added figures provide the most satisfactory basis of weighting avail-
able because they represent the actual contribution of the manu-
facturing process to the production of & commodity—the application
of machinery and labor.®  The weights were computed in terms. of
percentages of the whole and multiplied by 10, the total of weights
for all products equaling 1,000. The percentages were first computed
for the major groups, the group percentages were divided propor-

’ tionately among - their respective industries, -and. the industry totals

in turn were distributed among their produets.

In computmv weights for groups, industries, and the md1v1dual-
products series, some allowances were made for their adequacy,
comprehensiveness, and representativeness.. Iron and steel produc-
tion, for example, because of the basic nature of these products,
was assigned weight for a large number of industries in which iron
and steel are used as raw materials, - Full weight, as indicated
by the value added by manufacture, on the other hand, was not
assigned to a few products which could not be considered as repre-

8 8ea Oh. I, p. 20.
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sentative of . production in other lines. Outstanding examples of
these -are automobiles and shipbuilding, for which one-half of the
value added by manufacture was assigned to iron and steel. . The
principal reason for this, in addition to that mentioned above that
the products’ being results of- the final stages of the production pro-
cess do not represent output of other products in more advanced
stages of manufacture, is that the materials used in their construc-
tion—chiefly iron and steel—are already represented once in the
index, and their inclusion again gives them undue importance as
contrasted. with the amount of those same materials going into other
manufactures not included, notably machinery. The use of steel in
machinery output probably declined between 1919 and 1923, whereas
that used in automobiles increased; the inclusion of one without the
other presents a distorted picture. The reduction of the weight given
to automobiles and the corresponding increase of that assigned to steel
serves to remedy this defect. Another reason for reducing the weight
for shipbuilding and sutomobile manufacturing is:the unsatisfac-
tory - character - of - the physicanua,ntity figures, which do mnot
adequately represent production in these industries because of im-
portant changes in natiire of product. Adjustments of weights in
individual instances are discussed in the subsequent section desling
with the individual series included in the index: :

Percentages of the importance of the various groups, mdustnes,
and products were computed from the value-added date for each year
covered by the index—1914, 1919, 1921, and 1923—and those for
1914, 1921, and 1923 were averaged sep arately with the correspondmg
percentages for 1919 in order to obtain a set of weights for use in
computing the index for each year. That is, the 1914 weights are
averages of the 1914 and 1919 percentages, those for 1921 are averages
of the 1921 and 1919 percentages, and so on. Table 23 gives the
computation of weights for the major industrial groups and for
individual industries. In computing these percentages; figures wera
rounded off -as much as possible in order to simplify the labor of
computatlon Percentages were used instead of sctual value figures
in order to remove the influence of price changes and of growth,
thereby preventing one year from dominating the weights.

The practice of zweragmg the computed weights for a given year
with those for 1919 in order to obtain the we1ghts actually used for
that :year has the advantage of providing in the index for changes
which occur in the relative importance of differsnt industries, If
1919 weights alone had been used, for example, the shipbuilding
industry would have exerted far too great an influence on the index—
its relative importance during the penod changed from 0.6 per cent
of the total in 1914 to 4.2 per cent in 1919, and back to 0.6 per cent
in 1923. The industrial structure is 11kely to change materially in a
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decade- and in two decades changes are too great to be 1gnored
The automobile industry was of only moderate importance i 1914;
in 1923 it was the leading industry in total value of output. It is
necessary that the We1ghtmg system provide for such ohanges

Another reason for using these combined weights is a technical one
relating to the characteristics of the type of average used. A geo-
metric average of relatives weighted on the basis of data for a smgle
year is likely to have a bias—i. e., “a foreseeable tendency to err in
one direction’’—and such s bias is particularly pronounced: if the
relatives cover a wide range. Since with base-year weights the bias
is in one direction and with given-year weights it is in the other, &
combination of these two sets of weights will give an average free
from bias.® Therefore because of the inherent nature of the average,
because of the wide dispersion of relatives comprising the index, and
because of the need for making allowances for fundamental changes
in industrial arrangements, the weights used in this index were
based upon two years rather than one. :

9 For a discussion of bias, as well as of other characteristics of index-number formuls, see Irving Fisher,
“The Making of Index Numbers”; U. 8. Bureau of Labor Statistics, Bull. 284,  Index Numbers of Whole*
sale Prices in the United States and Foreign Oountries," by Wesley C. Mitchell; or some recently pub-
lished textbook on statistical methods.
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DESCRIPTION OF INDIVIDUAL SERIES

In most cases the des1gnat10n of the products included in the mdex,
as given in Table 26, is sufficient to explain their nature without
further detailed description, and in general this section is limited to a
discussion of small details and of special cases. Further information
regarding the individual series may be obtained from. the census
reports and also from the description of the original Harvard census
index in *“The Review of Economic Stansmcs,” Prehmmary Vol 11,
No 11, Novembel 1920.

Grovr I—Foop Anp Kinprep Propucrs

The weight for.this group is based upon value added by manufacture according
to the old classification and does not include nonalcoholic beverages, which under
the 1923 classification were assigned fo.this group. . It includes, on the other
hand, manufactured ice, not assigned to this group under the old. classification.

Butter, cheese, and condensed and evaporated milk.—The figures used cover only
factory production made by establishments engaged primarily in their manufac-
ture. A small amount made by factories classified in other industries is excluded,
as well ag that produced at home or in small establishments.

Slaughtering and meat packing.—For this industry the figures for materials—
dressed weight of animals slaughtered—were published in 1921 and 1928, as:in
prior censuses, and were included in the index. ' Meat, fresh and cured, includes
beef, veal, mutton -and lamb, pork, edible offal, and-other fresh meat, pickled
and other cured beef, smoked pork, and pork, not smoked, all of -which are
reported separately by the census. - Lard and lard compounds, reported sepa~
rately, aré totaled to make- this series. - The figures for cattle hides in 1921 and
1923 include the weight of hides received as payment for custom slaughtering.
Sheep: and:lamb skins are not included because their weight in pounds was not
reported, and the series is not comparable throughout the period covered. Rela-
tively important products of this industry not included in the index are canned
meats, sausage, serapple, ete., and by-products such as fertilizers and glue.
Wexgh'bs for the individual series are based upon value of product.

Flour-mill and grain-mill products.——Canvass of this industry in 1914, 1921
and 1923 covered only merchant mills and, in order to preserve compa,ra,blhty,
data for custom mills in 1919 have been excluded from the figures used. "Sorie
custom business of ‘merchant mills, however, is. included in. all . years:. The
figures for 1921 and 1923 are probably not directly comparable with those for
earlier years because of the exclusion of establishments with value of product of
less than $5,000. For the same reason, and because of the exclusion of custom
mills, the census figures for wheat-flour production are somewhat smaller than
those reported from trade sources. The figures for grain milled, which are totals
for.all types of grain, make one of the few series of ma,teuals consumed given by
the census since 1919,

The sugar industries—For beet sugar, ﬁgul es are a.va.lla,ble for mateuals——tons
of beets treated—as well as for products—granulated and raw sugar produced.
Output of refined cane sugar has been reported by the eensus only since 1914.
In the Harvard index, for the lack of better data, quantities were estimated from
statistics of production and imports of raw sugar.

Canning and preserving——~The data for these industries include products
of establishments engaged primarily in other industries. The figures for fruits,
vegetables, fish, and oysters are totals of several varieties expressed in. terms
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of standard cases, which contain 24 cans. - Cages of canned soup contain 48 cans.
The figures for dried fruits in 1923 are not strietly comparable with those for
earlier years because of some enlargement in the scope of the canvass for prunes
and spricots.. . Data for canned soups and for fish and oysters were not included
in. the earlier Harvard. index, :

Corn sirup .and starch, Rice cleaning and. pohsh'mg, and Ice manufacturmg
were added to the new index by the use, respectwely, of figures for the produc-
tion of sbarch, of clean rice, and of manufactured ice. The industries are not
very important but are worthy of inclusion under the standard adopted (value
of: producet of.over $10,000,000) and in the case of the ice industry because of
its increasing importance.

Important industries in this group for which qua.ntltatlve statistics are not
available over a period of ‘years are bread and bakery products (collection of
data was commenced in 1923), confectionery, ice cream (figures reported in
1928), and food preparations, not elsewhere classified. ‘This last industry
includes chiefly “breakfast-foods” or “‘cereal’” preparations, and also lard
‘compounds, macaroni, peanut butter; malted milk, and others.: These industries
are of such a nature that they are not adequately represented by the other indug-
tries in the group, and the lack of satlsfactory quantity statistics for them is
unfortunate.
‘ Groure II ——TEXTILES AND THEI‘R PRODUCTS

Weight was assigned to thls group on the bagis of value-added by ma,nufacture
for all industries in: the group and was distributed among those industries repre-
sented.. Owing to the basic nature of the products included in the index, they
are probably fairly representative of the more finished commodities not
represented—mostly wearing apparel and dyeing and finishing textiles.

- Cotion manufaciures—Theé weight for this industry includes cotton small
wares and lace, as well as cotton goods. The principal products series, woven
goods (over 12 inchesin width), is a total of several types of cloth—shectings,
tire fabrics; print clotl, ginghams, thlls, sa.teens, etc shlrtmgs, cotton ﬂannel
and: a number of others.

Statistics of yarns include only those manufa.ctured for sale, as total produc~
tion or consumption data are not published. Because of the lack of: data. for
materials used, it is now impossible to measure the extent to which other. matermls
than cotton are included in the goods produced by cotton milla. ‘

Hosiery and knit goods.—Products are totaled irrespective of materials used
The underwear figures have been divided into two series—union-suits and shirts
and drawers——because if they are added together the decrease in recent years
in the total number of shirts and drawers produced appears to more than offset
the increase in the production of union suits, whereas actually one union suit
should be considered as replacing one of each of the separate garments.  The
treatment of fhese products as separate series with weight based on rela.tlve
values of total output, avoids. this possible error.

Silk:.—Broad silks are the most important products of this 1ndustry Velvets,
plushes, upholstery, and tapestry were totaled to form a single series. Other
sillc: goods are largely thrown silk, organzine, tram, and orépe twist, with spun
silk and machine twist important additions. . The extent to which raw materiala
and yarns other than silk have been used in recent years is not indicated in the
census reports.

Woolen and worsted goods.—~The class1ﬁcat10n of goods as-all-wool woven goods,
union or cotton-mixed woven goods, and cotton-warp. woven goods, as used in
the index, has not been clear cut in recent census reports, It was therefore
necessary to classify certain minor products such as shawls and carriage cloths,
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for which fibers were not reported, as like products of the same establishments
were clagsified in 1919, Tigures for yarns and tops refer only to those made
for sale, and are totals of many different kinds.

Qilcloth and floor coverings are represented by figures in square yards for the
production. of linoleum and asphalted-felt-base piecé goods and rugs and of
various kinds. of oileloth, The figures had to be totaled because changes in
classification of the products from one census to the other proh1b1ted comparable
geparation,

Data for the other mdustrles mcluded—-Carpets and rugs, Fur-felt ha.ts, and
Cordage and twine, jute goods, and linen goods—need no explanation. The
figures are totals of several different kinds of products, individually small in
magnitude, but collectively worthy of consideration.

Group III.—IroN AnD SreEpr AND TEEIR PrRODUCTS

This group, with the largest weight of all the groups, is represented by only
two series of figures, which, however, cover products that are basic for all the
industries in the group. In computing the weights, in addition to value added
by manufacture for the iron and steel group proper, which as classified in censuses
prior to 1923 includes a number of machinery industries, one-half of the' values
added for vehicles for land transportation and for shipbuilding were assigned to
iron and steel. This procedure, as explained in the discussion of weights, was
followed in order to avoid giving undue weight to vehicles, which happen to be
represented in the index, while the machinery industries, also large consumers of
steel, remain unrepresented. With the readjustment of weights, iron and steel
represents in the index steel works and rolling mills, industries making a number
of miscellaneous iron and steel products, the ma.chmery mdusﬁnes, and in part
the vehicles industries.

' Blast furnaces are represented by figures including castings made direct from
blast furnaces and ferro-aslloys, as well ag all types of pig iron. ~About three-
fourths of the pig iron produced is consumed in works of the produeing company;
therefore this series can also be considered as a raw material for the steel industry,

Steel works and rolling mills~—Rolled, forged, and other classified iron and steel
products include & variety of finished and semifinished products, made in rolling
mills for sale or for consumption by the producing company. Some duplication
undoubtedly results from such a grouping, as a portion of these products are used
by the same company for further production; but the effect of this duplication
upon comparisons between census years is slight. This series is assigned a
weight for steel works and rolling mills and for mdustnes manufacturing products
largely made by steel works and rolling mills.

Asin the case of textiles, quantitative statistics are not available for & number
of important industries in the iron and steel groups—notably hardware, plumb-
ers’ supplies, heating apparatus, tools and cutlery, and also certain machinery
industries, which prior to 1923 were classified by the census under iron and steel.
These are foundry and machine shops—a heterogeneous collection of establish-
ments, generally closely associated with companies producing a wide variety of
products—engines and water wheels, machine tools, textile machinery, cash
registers, pumps, and typewriters. In the 1923 census these indistries were
classified with agricultural implements, electrical apparatus, and others in a sepa-~
rate machinery group. -

In recent censuses quantitative sta,tlstms have been published for engines and
water wheels, machine tools, textile machinery, agricultural implements, and
electrical apparatus. Certain characteristics of these data, however, disqualify
them for use in the production index. In the first place, the units in which the
figures are expressed are of questionable comparability between census years,
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Important shifts may oceur in the character of machines produced in 2, 4, or
5 years. In fact, within' a year the demand for different types may change to
such an extent that totals become noncomparable. In the second place, these
industries have passed through some extreme variations of activity in the past
decade, and it is impossible to defermine whether any single industry or any
group of industries may be considered as at all representative of the group as a
whole. - The figures, however, are worthy of investigation, are undoubtedly of
value for certain purposes, and may in time become increasingly significant.-

Bxperimental indexes were computed for these industries and are given for
those who may be interested. The extent of their accuracy and representahve-
ness can not be stated.!

TapLn 24.—INvuxES oF PRODUCTION OF MacHINERY: 1914 To 1023
1914 1918 1921 1023
Engines and water wheals - ne] 27 100 43 80
Magchine tools . ‘ 100 33 45
Texma machinery and parts. . 100 118 132
Agricultural implements..... .. ... . 80 100 a7 74
Yileotrical muchmery, apparatus, and supphes. ... _.iceo. 48 |, 100 96 167

Grovp IV.~LUMBER AND Ariimp Propucrs

- Tumber and ttmber products—The physical quantity of hardwoods and soff-
woods cut in each year since 1921 has been compiled by the Bureau of the Census
in gooperation with the Forest Service, Department of Agriculture. . The figures
for 1919 include data from custom mills and from mills with an annual cut of less
than 50,000 feet, whereas custom mills were not included in 1914, 1921, and 1923,
and furthermore in 1923 figures for mills reporting less than 50,000 feet were
omitted. The 1919 figures were adjusted for use in the index to make them
comparable with those of other years. Statistics of quantity output of planing-
mill products, such . as. flooring, sash,  doors, interior woodwork, ‘and mold-
ings are needed. Of the other industries.in this group, furniture is by far the
most important, and for it physical quantity statistics are not only unavailable
but would be difficult to obtain. = Comparable statistics of wage earners and of
horsepower indicate that the Iumber and timber products industry alone is not
representative of changes for the group as a whole. In view of this fact and of
the possibility .that the ploductlon statistics used are not entirely comparable
from year to year, owing to differénces in the types of canvass conducted, the index
for Tumber is not considered to be as.satisfactory as those for the other groups,
Weights for the two series used—softwoods and hardwoods—were computed on
the basis of relative values of products.

Grourp V——LEATHER AND ITs mesnw PRODUCTS

Leather, tanned curried, and finished. MStatlstlcs of the physical production of
upper leather made from hides and skins of various animals, other than cattle,
were first published in 1914 and have been added to other series representing this
industry in the Harvard index—sole leather, harness leather, and upper leather
from cattle hides. The importance of these additional types of leather is attested
by the fact that their fotal value in 1919 exceeded that of sole leather and was
double that of upper leather from cattle hides. - Quantity statistics of leather pro-
duction are now collected monthly in great detail by the Bureau of the Census.
Boot and shoe production has also been reported monthly since late 1921, and the
1923 figures in the census of manufactures reports.are the totals of these monthly

1 Por actua] quantity flgures, see Table 37, pp 185 and 100,
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canvasses, -Gloves and mutlens: ‘These statistics were not reported:in 1923, and
for this reason and because their importance in the group was rel&tlvely shght
the series was omitted for all the four years from 1914 to 1923.

As indicated by value added by manufacture, the industries from this group
represented in the index make up a dominant proportion of the group total.
The other industries not represented are of minor importance. The entire
weight for the group, less that for boots and shoes, was ass:gned to the tannmg
mdustry

Grour VI—PAPER AND PRINTING

Paper and wood pulp.—Pulp-woed consumption statistics have been compiled
annually by the Bureau of the Census in cooperation with the Forest Service of
the Department of Agriculture, and are published in the pamphlet ‘‘ Pulp-Wood
Consumption and Wood-Pulp Production.”” Wood-pulp production, given in
the same pamphlet and also in the eensus of manufactures reports, represents
total production, including that consumed in the producing mill. Paper produc-
tion is shown in great detail by types according to use, and some of these are fur-
ther divided into kinds according to process of manufacture. For use in index
the totals for the most important types—newsprint, book paper (including cover
paper), fine paper, wrapping paper, and papér board—Hhave been separately
included, while all others—chiefly building, tissue, bag, and hanging papers—
have been grouped under the heading of “ Miscellaneous.”

Printing and publishing—No adequate figures are available for measuring pro-
duction in the important printing and publishing industries. ' Paper production
may be considered as the closest indication of the output of newspapers and books
and of activity in job printing and may be welghted accordingly, but paper don-
sumption is more accurate, and, therefore, allowance has been made for imports
and exports of paper, which in the case of néwsprint have been of increasing
importance. In 1914 imports of newsprint equaled less than 20 per cent of do-
mestic production, whereas in 1923 the totals were 85 per cent of production. In
other words, 46 per cent of estimated consumption of newsprint in the United
States in 1923 was imported, as compared with 16 per cent in 1914 Obviously,
ﬁgures showing only the production of newsprint in this coun’my can not be said
to indicate growth ih newspaper printing. The production of book and fine
paper, less net exporbs of printing paper other than newsprint, was used to repre-
gent periodical and boole publishing and job printing. Ungquestionably, such
statistics are inexact, but they probably give more accurate results than could be
obtmned from the use of paper-production figures.

Paper bozes.—Paper-board production was considered as represeuta.tlve of the
paper—box industry. Imports and exports of box board are negligible.

In assigning weights, wood pulp and paper was weiglited in accordance with
value added by manufacbure for industries in the group not represented in the
mdex, in addition to that for the wood-pulp and paper industry proper. Weights
for the individual pulp and paper series were based upon ‘value of output, while
those for the two series representing printing were based upon the relative im-
portance of the newspaper and the periodical and beok and job printing industries.

Group VIL—LiqQUORS AND BEVERAGES

Under prohibition laws these industries have become of decreasing importance,
and in the 1923 census of manufactures this group was abolished and its industries
were divided among the food and chemical groups.. No figures for these indus<
tries -were included in the new index for years subsequent to 1919 for several
reasons, of which the first is their relative unimportance and: the next is that
physical production statistics of their products are not given in the census reports:
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The date used in the Harvard index were secured from the Annual Reports. of
the ; Commissioner of Internal Revenue and represented output in fiscal years
ending June 30. In earlier periods these data for every five years probably
represented with reasonable accuracy trends in the industry, but since 1919, when
production hag been decreasing at an exceedingly rapid rate and when' compar-
isons are made every two years instead of every five years, fiscal-year statistics
are hardly indicative of trends in calendar-year production. TFurthermore, the
figures formerly used covered only alcoholic beverages, and since data are not
available for nonaleoholic beverages, which have shown an increase in production
during recent years, an index based only upon the ﬁgures available Would not be

representative of the group.
-Group VIII.———CHEMICALS AND ALLIED PRODU‘CTS :

Several series of considerable importance were added to the industries in this
group, and a number of others were revised in the new computation of the index,
Chemicals and acids, —Thls industry is a combination of two industries—
Stlphuric, nitrie, and mixed acids and Chemicals, not elsewhere classified—and is
weighted accordingly. The statistics for this 1ndust1y have been enlarged some-

. what in recent years, and whereas the Harvard 1ndex was made up only of data

for sulphuric a.md soda ash, and glycerin, the revised index includes, in addition,
statistics showmg the production of ammonium sulphate, acetylene, oxygen,
pyroxylin plastics, and others of less importance. A representative index for
this industry should be particularly serviceable, as monthly and annual statistics
indicating the productmn of chemicals and acids are scarce. The figures used
include products made in establishments classified in other industries. The
value of the products included in this index equals about one-third of the value
of all chemical products reporfed in the 1923 census. Weights are based upon
values of produgts.

The Coke industry is 1epresented by figures for coal consumed and coke pro-
duced. Gas, illuminaling and heating is also represented by data for materials
consumed——coa.l and oil, benzol and benzine—as well as by gas produced for sale.

. Fertilizers and L'xploswes are shown only in the form of products, as data for
materials are not available in later censuses. In Cottonseed 0il and cake the figures
for hulls and linters have been om1tted as too insignificant to0 be assigned weights.
Crude oil and cake and meal are considered sufficiently lepresenta.twe

Paint and varnish. —The data for this industry, which are given by the
census in detail, are grouped into totals for index purposes. All colors or pigments
produced. and sold are combined into a total. The paints in oil, in paste form,
include white and red lead and zine, oxide and are shown in pounds, while those
mixed for use are given.in gallons. Varmshes, japans, and lacquers are almosb
equally divided into oleoresinous varnishes and all other.

Petroleum-refining products have been reclassified since the census of 1909 in
order to separate gasoline from other products, and in this respeet the figures
used differ from those employed in the Harvard index. In addition to the output
of the important refinery products, statistics are also included showing production
and refinery consumption of crude petroleum. These figures were not collected .
by the census in 1921, but were procured from Geological Survey reports.

Salt and Seap industries were added to those included in the Harvard index
for. this group. The latter is a rather important industry, and the production
of hard soap, which. is the series used in the index, in 1923 accounted for nearly
two-thirds of the value of all products of the industry.

* The industries in this group are rather heterogeneous in nature, and although
those represented in the index accounted in 1923 for over three-fourths of the
value added by manufacture for the entire group, it is hardly correct to say that
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they are representative of the others in respect to changes in production. Some
of the more important industries for which no physical production data are
available are Patent medicines, Perfumery and toilet preparations, and Drug-
gists’ preparations—all producing commodities which are destined for personal
consumption rather than for use in further production.

Grovur IX.~—Srong, CLay, ANp Grass PropucTs

Brick and tile, terra-colta, and fire-clay products include a large number of
products, for many of which production statistics have been collected annually
in recent years by the Geological Survey. The series selected for the index are,
however, only the most important and include figures for face brick in addition
to those for common brick and fire brick used in the Harvard index. Glass:
Statistics showing the amount of bottles and jars and of pressed and blown glass
produced have not been published in census reporis since 1919, and therefore
these series, which were used in the Harvard index, were necessarily omitted.
Data for window and plate glass, however, have been continued, Production of
Cement, including a number of minor by-products, and of Lime have been added
to the series for this group of industries. The lime statistics are totals of the
output of quicklime and hydrated lime. The tonnage of the latter equals about
one-half that of quicklime. Marble, slate, and stone work, Artificial stone
products, and Pottery are the important industries in this group not represented
in the index. The value of the production of various articles of pottery are
given, bub no statistics expressed in physical units are available. In value added
by manufacture, the industries included in the index comprised in 1923 over 60
per cent of the group total.

Grour X.—METALS AND Muran Propucts, Oruer THAN IRON AND StEEL

Brass, bronze, and other nonferrous alloys, and manufactures of these alloys and
of copper is the name applied to an important industry, or group of establish-
ments, manufacturing a wide variety of products, largely from copper or copper
alloys. ‘The production of semifinished products is reported in pounds with a
cross classification according to (1) raw material—brass, bronze, copper, and
other metals and alloys—and (2) form—ingots, bars, plates, sheets, rods, tubing,
wire, and castings. Brass plates and sheets, as indicated by total weight, were
the most important products, with copper wire, copper rods, brass castings, and
brass rods next in order. The figure used in the index is the total production in
pounds of all these semifinished produets. These figures have been available only
since 1914 and were therefore not included in the old index. The output of
products more nearly finished is reported only in value terms.

In computing indexes for the other industries in this group the procedure
followed in the Harvard index was somewhat changed. In the earlier index
estimates of the consumption of important nonferrous metals were used as
indicating the productivity of the entire group, whereas in the new index, the
group is represented by the industry mentioned in the preceding paragraph, by
the smelting and refining industries, and finally by certain consumption esti-
mates. For smelting and refining the following statistios were used: The refinery
production of new copper in the United States from both domestic and foreign
ores, total production of refined primary lead from domestic ores and from for-
eign ores and base bullion, smelter production of primary zinc from foreign and
domestic ores, refinery production of gold and silver from United States mines.
The figures for copper, lead, and zinc were compiled by the Geological Survey
and those for gold and silver by the Director of the Mint.
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Consumption statistics for these minerals have been estimated by the same
authorities. - The copper figures represent the amount of both new.and old
copper withdrawn on domestic sccount from the total supply. No account was
taken of consumers’ stocks.  The lead data indicate apparent consumption of
refinred primary lead, disregarding both refinery and consumers’ stocks; i. e.,
taking irto account only those stocks in bonded warehouses. In the case of
zine, stocks at smelters were considered. in estimating annual comsumption. -
The figures, however, cover only primary slab zine. For gold and silver con-
sumption figures show the amounts issued for use in the industrial arts as reported
by the Director of the Mint.

The extent to which these figures actually represent productmn of this group
of industries can not be determined. Variations of the actual produetion from
that indicated by the computed figures may be caused by any of a number of
factors, such as differences in the uncounted stocks of metals, changes in the
use of these materials by industries in other groups, and likewise variations in
the consumption of other materials by industries in this group. Important
industries of this group not directly represented in the index are Copper, tin, and
sheet-iron.work; Jewelry; Stamped and enameled ware, nob elsewhere classified;
Aluminum manufactures; ; and Gas and electric fixtures.

The weight for this group was distributed among its components on the
following basis: Weights for the two industries directly represented-—brass,
bronze, ete., and smelting and reﬁnmg—were based upon value added by manu-
facture as, 1espect1vely, reported for these two industries; and the value added
for the other industries in the group was distributed among the series measuring
the consumption of the various metals in accordance with their relative values.

Grour XI.—Tosacco MANUFACTURES

On the basis of products for which production statistics are available, this is
the most adequately répresented of all groups of industries, as practically every
prodict of the industry is covered. The figures are taken from ‘“‘the annual
abstract of tobacco manufacturers’ accounts prepared by the collector of internal
revenue ab the close of each calendar year.”! Tobacco and spuff include plug,
twist, fine cut, and smoking tobacco, and snuff. The statistics for cigareftes
weighing more than 3 pounds per 1,000 and for cigars weighing less than 3 pounds
per 1,000 were excluded from the index as being too small to be significant. In
weighting this group the large portion of the value added by manufacture, which
iz made up of revenue taxes, was excluded. This amounted to a.bout $310,000,000
out of a total of neaﬂy $530 000,000 in 1923. .

GBOUP XIT1. -——VBHICLES FOR LAND TRANSPOR’I‘ATION

. Assignment of weights to the various industries in this group was explained
above under Iron and steel. :

Molor vehicles.—~Automobile productmn is now reported by the Bureau of the
Census in detail by classes and types. . The industry included, according to the
1923 census of manufactures, ‘““all manufacturing establishments whose principal
products are four-wheeled, motor-propelled . (internal-combustion, electric, or
steam) steerable vehicles.” The production figures used include products made
in establishments engaged in other indusiries. Owing to the rapid increase in
the proportion of closed cars to the total number produced, and the. essential
difference between open and closed cars, the production figures for this industry
have been divided into-three.series—(1) open passenger cars, (2) closed passen-
ger cars, and (3) all - others,; including public conveyances, business. vehicles,
government vehicles, chassis, tractors, and trailers. The last series is a heter~
ogeneous assortment, but it is relatively unimportant as compared with the other
groups, and further separation would have no significant effect upon the industry
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index. = The three series were weighted in accordance with the relative values of
their products. The index as thus computed was 25 in 1914 and 232 in 1923,
whereas & comparison of unweighted totals for all types of vehicles gave relatives
of 30in 1914 and 206 in 1923. The weight for this industry as a whole was based
upon the combined value added by manufacture for the Motor-vehicles and
Motor-vehicle bodies and parts industries, reduced: as explained above under
Iron and steel. e :

Carriages, wagons, end repairs are represented by figures comprising campleted
carriages, wagons, ‘buggies, public conveyances, sleighs, and sleds produced in
establishments devoted primarily to the manufacture of such horse-drawn
vehicles. - The total does not include automobiles manufactured by the same
establishments. :

Railway equipment.~—Products of several industries have been included in this
category. Passenger-car production represents the total number of both steam
and electric railroad cars produced by establishments engaged primarily in the
manufacture of railroad cars, by railroad repair shops, and by other establish-~
ments. Freight cars are those made by all reporting industries for steam rail-~
roads. The number of electric freight cars produced is relatively mnegligible.
Locomotives were not included in the Harvard index, as figures have been given
in census.reports only sinee 1919. The data include steam locomotives made by
estahlishinents engaged primarily in their production, by railroad repair shops,
and by establishments in other industries. The figure used for 1914 represents
locomotives built in American and Canadian plants and in railroad repair shops
as reported by The Railway Age. A comparison of the corresponding figure for
1919 with the census figure indicates that the former is too small rather than too
large, despite the inclusion of Canadian output. The figures are not exactly
comparable, but the difference is not appreciable. This industry prior to 1023
was classified in the Iron and steel group, but for the purposes of the index it was
considered better suited for this group.:

Trom the standpoint of the proportion of its industries included in the index,
this industrial group is exceptionally well represented. Motor cycles and bicycles,
Aireraft and parts, and a few other relatively unimportant industries are omitted.
Motor-vehicle bodies and parts are not directly included but are represented
with a reasonable degree of adequacy by automobile production. The chief
defect of the figures for the industries in this group is the noncomparability of
units—both those which in a single year are combined into totals and those
which from one census year to the next bear the same name but are really different.
The automobiles of 1914 were different from those of 1923 to an extent not
entirely indicated by the change from open to closed cars, and perhaps to a
smaller degree the same is true of railroad cars and of locomotives. The index is,
therefore, only an indication of what has taken place, but is probably a more
nearly correct indication than can be obtained from any other series of available
statistics: ' ‘ '
' Grour XITL—RaiLroap Rerarr SEoPs

‘New products manufactured by railroad repair shops have been included in
the figures for Group XTI, but the largest proportion of the output of this in-
dustry, consisting of repairs, is essentially unmeasurable on a physical basis and
therefore is not included in the index.

Grovr XIV.—MISCELLANEOQUS

No figures were used in the Harvard index from the industries in this group,
in part because they were not then available, in part because the industries
were not especially important, and perhaps to some extent because the statistics
available were unsatisfactory. ~Within the past decade, however, the two in-
dustries shown in the new index—Shipbuilding and Rubber products—have be-
come of great importance, and in some instances the reporting of serviceable
quantitative statistics has been started. Most of these statistics are in certain
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respects unsatisfactory for index-number purposes because of the difficulty of
defining units; but, as was the case with the transportation industries, the indexes
give an approximate indication of what has oceurred and for that reason should
be of value. : :

Ship and boat building—As was stated earlier in this chapter (p. 95) any eom-
parisen of the volume of manufacturing which includes 1919 would not be ac-
curate, unless consideration were given to shipbuilding, in view of its unusual
activity in that year, The statistics employed in measuring production in the
Shipbuilding industry show total gross tonnage of all vessels of 5 gross tons and
over completed during the year. Two sets of figures are given—one: for steel
vessels and the other for wooden vessels. They cover only the production of
private establishments engaged primarily in shipbuilding. Produection by other
private establishments engaged in other lines and by Government shipyards
have not been given regularly in census reports. For those years in which
repprted; they were unimportant relative to the figures used. Distribution of
the weights for the industry between the two series was based upon value of
output. Assignment of the total weight to this industry was explained above
under Iron and steel. . o ‘ ‘

Rubber products, in the new classification of industries ingtituted by the Bu-
reau of the Census in 1923, were given the dignity of a separate main group,
made up of three industries—Rubber beots and shoes, Rubber tires and inner
tubes, and Rubber goods, not elsewhere classified. Until 1821 the last two in-
dustries were combined in the census reports. Physical production statistics are
available for two of these industries.. . In Téres and tubes the figures used repre-
sent. production: of pnewmatic tires and inner tubes for use on automobiles.
Motor-cycle and bicycle pneumatic tires and solid tires were omitted as of neg-
ligible importance. The figures for the Rubber boots and shoes industry since
1919 include, in addition to boots and shoes, data for rubber heels made for sale
and for ¢anvas shoes with rubber soles. These two products have been of in-
creasing importance in the past decade. - Value figures are given in the census -
reports for a number of other rubber products, bub no other data of great im-
portance are reported in terms of physieal units. The products included in the
index, however, comprised three-fourths of the total value of rubber products
manufactured in 1923.

The only other industries of importance in this group are Agricultural imple-
ments, Textile machinery and parts, and Musical instruments. The first fwo
were assigned in the 1923 census reports to the Machinery group of industries
and are discussed above under Iron and steel. Musical instruments were given
in the 1923 reports as a separate group. Quantitative production figures are
reported for & number of instruments and other products and an index was com-
puted for this group but because of the doubtful comparability of the figures
over a period of years and. the relatively slight importance of the group, it was
not included in the index for all industries. The results, which are based upon
products with a value equaling about 70 per cent of the aggregate value for all
products in the group, are ag follows:

TapLn 25.—INDEXES oF PropUCTION oF Musican IngrrumnNTs: 1914 o 10232

1014 1919 1921 1623

[ ] 7:1 VRO L 48 100 52 73

Pianos....oeeieciemmloo " : 96 100 86 102
Phonographs and records . 2% 100 45 60

" 1 Quantity figures are given in Table 37, p. 180,
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APPENDIX ‘B
GENERAL TABLES

Data.—Actual figures upon which this study was based are given
in detail in the following general tables. The first two tables (27 and
28) show the number of wage earners employed and the amount of
primary horsepower installed for certain major groups and impor-
tant subgroups of industries.” Tables 29, 30, and 31, respectively,
give data for wage earners, horsepower, and value added by manu-
facture for a number of selected industries, arranged by industrial
groups. Number of wage earners and primary horsepower from 1899
to 1923 and total value of products from 1869 to 1923 for all indus-
tries, arranged in alphabetical order, are given in Tables 32, 33, and
34. In Tables 35 and 36 the wage earners and horsepower data are
shown for the-various States and geographic divisions. Table 37
provides data on physical quantity of production of all products for
which such information has been given in the census reports, and
Table 38 gives the index of production for the more 1mportant;
industries ‘and groups from 1899 to 1923.

Changes in data~—~Comparability between figures has not been
maintained throughout the entire period for all industries. There
have been changes in' definition, dcsxgnatmn, and classification; new
industries have grown up, old ones have become of negligible impor-
tance; and the grouping of industries has changed from time to
time. These changes as they refer to individual industries are indi-
cated in the tables by means of footnotes. ‘

In computing the percentages attempts have been made, wherever
these shifts were important, to compare only homogeneous sets of
data in adjoining census years, and the percentages for the entire
24-year period in such cases are derived indirectly by linking together
the percentages for the separate intercensal periods.

There have been several unportant changes of a general nature
which affect all tables. These are as follows:

1. For the census years 1899 to 1919, inclusive, factories having
products valued at $500 or more were included, but the statistics
for 1921 and for 1923 relate only to establishments having products
valued at $5,000 or more. In the tables, two sets of data are given
for 1919, one comparable with the earlier years and the other with
the later years.

2. The horsepower figures for the census years prior to 1919 include
date for rented power other than electric, whereas the statistics for
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1923 do not include such data. Data for primary horsepower were
not collected in 1921.

3. The statistics for 1921 -and 1923 do not mclude data for. esta,b-
lishments engaged in automobile repairing, and although these data
were collected in 1919 and were included in the fizures as given in
the nght-hsmd column for that year, they were not included in
those given in the left-hand column.

4, meg to the lack of comparability between figures for the cen-~
suses since 1919 and those for earlier censuses, the percentages of
change for the period 1899-1923 were not computed directly but are
combinations of two sets of percentages computed from comparable
data, one set covering the period from 1899 to 1919, the other the
period from 1919 to 1923.-

5. The grouping of industries is that foﬂowed in the census reports
prior to 1923, The data for 1923 were regrouped, as nearly as
posmble, on the basis of the earlier classification. This was neces-
sary in order to preserve compa,mbﬂlty, as it was not feasible to
regroup data for all the earlier years on the basis of the new clasmﬁ-«
cation. See Chapter IV
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ArpENDIX C
GROWTH OF MANUFACTURES TO 1925 '

After the preceding tables were prepared and text written, but:
before they were published, the results of an additional biennial
cengus of manufactures, that for 1925, were compiled and available
for use. In order to provide the latest possible information some
of the figures from this census are given in the tables at the end
of this chapter. The general conclusions, presented in the mono-
graph, regarding the growth of manufactures since 1899 remain
practically unchanged by the additional evidence provided by later
figures. Table 39 gives data concerning the principal measures of
the growth of manufactures from 1899, 1919, and 1923 to 1925.
TaBLE 89.—~—Prr CENT oF INoREASE IN PHYsICAL PRODUCTION, AVERAGE

Numser oF Wiee Eawners EmrrLovep, AND PriMARY HORSEPOWER IN-.
STALLED, FROM SELBCTED CENgUs YEARS TO 1925

. PER CENT OF INCREASE OR
DECREASE ()

1399—1925‘ 1919-1925 | 1928-1025 )

Physical production index . S 1

L™

‘w5 b
Avcrage number of wage earner: . 7091 —6.8 —4,
Primary horsepower, e ————— 286.6).. . 220 8.

' The year 1925, like 1923, was a year of business prosperity and
of activity in nearly all lines of manufacture. The index of pro-
duction showed an increase of 5 per cent over 1923 in the quantity .
of goods manufactured, value added by manufacturé increased 4
per cent, and amount of primary horsepower installed was 8 per
cent larger. The average number of wage earners employed, how-
ever, decreased by over 4 per cent. The increases in quantity of
goods produced and in horsepower, in contrast to the further de-
crease in number of wage earners, indicate a continuation of the
tendency, noted in earlier periods, particularly between 1919 and
1923, toward greater use of machinery in production and illustrate
the limitations of employment statistics as a measure- of industrial
growth. B SR
For the 26-year period as a whole, production increased by 175.
per cent, while the population of the country increased by 54 per
cent, giving a per capita output in 1925 nearly 80 per cent larger
than in 1899. The amount of primary horsepower installed increased
194 ; : :
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by over 250 per cent from 1899 to 1925 and the average number
of wage earners employed by 80 per cent. .

By industries and major industrial groups, the most r&pld ewcpa,n-
sion, between 1923 and 1925 occurred in the production of motor
vehicles and allied products—rubber tires and gasoline: The large
building activity of 1925 was reflected in the increased output of
building materials, especially cement. The printing industry con-
tinued to expand, and growth was also shown in the canning and
preserving, ice-cream, and cigarette industries. Two comparatively
new industries which increased considerably in the two. years were
those manufacturing radio apparatus and rayon. The manufacture
of engines and of machine tools also showed some increase.. There
were decreases, however, during the period in most of the textile
industries (silk being the most notable exception) in meat packing
and flour milling, in the manufacture of leather and its products,
in the railway-egquipment industries, and in the production of musical
instrurents.

By geographic divisions and States, the East South Central and
the South Atlantic States appeared to have had the largest expansion
between 1923 and 1925, with development of the Pacific Coast and
Bagt North Central States continuing at a more rapid rate than that
for the country as a whole. Growth was smallest in the New Eng-
land and Middle Atlantic States, and the Mountain States showed
relatively less expansion than in any previous period.

TABLES OF 1025 FIGURES

Nore.—The following tables give data from the 1925 census of
manufactures corresponding to those provided for previous censuses
in certain of the general tables in Appendix B. Tables 40, 41, and 42
give data for the census years 1914-1925, by major industrial groups,
as classified in census reports for 1923 and 1925. Because of differ-
ences in grouping these tables do not correspond to any of the tables
in Appendix B. Table 43 provides 1925 data corresponding to those
given for earlier years in Tables 29, 30, and 31, and Table 44 corre-
sponds to Tables 35 and 36.

The figures in the first three tables conform in manner of presenta-
tion more closely to recent, and probably future, census reports,
whereas those given in the last two tables provide more exact com-
parisons with earlier census figures. Figures in Tables 40, 41, and 42
differ from those published in other tables of the monograph in the
following respects: (1) The grouping of industries first adopted in
the 1923 census has been followed, whereas in the previous tables the
earlier classification was observed. (See Ch.IV) (2) No adjustment
has been made in the percentages, as in previous tables (and also in
Tables 43 and 44), for the fact that the 1914 and 1919 figures include
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date. for establishments with products: valued at less than $5,000,
(3) The all-industries totals differ from those previously published.
because date for coffee grinding and roasting, which were not com-
piled in the census of 1925, have been omitted for all years, - Figures
for automobile repairing have also been omitted from the 1914 and
1919 totals. v : > o
- In Tables 43 and 44, the percentages have been computed sas in
previous tables: Those for the period from 1919 to 1925 by com-
parison of data only for establishments with products valued: at.over
$5,000, and those for the 1899-1925 period by chaining each 19231925
percentage to the corresponding percentage for 1899-1923 given in
previous tables, ~ - S
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APPENDIX C—GROWTH TO 1925 205

Taprn 44.—Average Nomsrr or Wacs EARNERS EMPLOYED, AND AMOUNT
oF PriMARY HORsBEPOWER INSTALLED IN GROGRAPHIC DIVISIONS AND STATES
iy 1925, anp Per CpNT OF IncreasE FroM 1899, 1919, anp 1923 To 1925

(AVEAER NUMARR) PRIMARY HORSEPOWER
Per cent of increase or Per cent of increase or
DIVISION AND BTATE dncronse (—) 1 docroase (=) ¢
1025 1525
1899~ [ 1020- | 1923- 1809~ | 1019 | 1023~
1026 1925 1925 1925 1925 1925
UNITED STATES.caomecoan .|8, 384, 261 7.9 —6.8¢ -—4.8 ({36 772,028 { 250.5 22.0 81
GEOGRAFHIC DIVISIONS!
New England . ..oceeevvnaan 1,122,210 320 —16.8 | —10.5 (| 4,349,101 144,0 15,2 4.8
Middle Atlantic... 2,401, 039 86,7 —18.0 | ~7.6 |}10,106, 390 223. 4 18,9 8.0

East North Central..
West North Central.
South Atlantic_....
East South Central

2,842,706 | 116.1( ~L9 [ ~1.9 [[10,047, 780 32161 30.7 10.9
462, 820 720 —~84( —3.6| 1,85278| 200.8} 170 82
838, 834. 840 37 .8 || 3,454,150 807, 5 2.1 0.9
355,006 [ 103.8 9,0 2.5 f| 1,616,188 | 2157 14,5 10.8

West South Central. 266,100 [ 1368 —~G.1] —7( 1,816,038) 2342) 1201 8.7
Mountain ... 10037 | 185) —6.8| —5al 'meno7a| 28| 1.0| -25
Pacific 05024 | 287 —41] —u3| 2200 78| 30.4] 2.3
73,840 | 64 —16.1] ~1L4( ©00,787| 1327 10.3| &3
66668 | —~1.1| —10.5 | ~1L5 || 70,740 46| 63| &1
o503 | ~1.2 | —16.91 —10.5 1| ir&,800| ‘42.7| ~2.8 .0
601,438 | 852 | —I7T.0 | —1L4 [l 2,018,017 | 1649 | 17.3| 4.2
190'34G | 36.0 | —13.6 | —10.6 || 305,754) 180.0] 28.9] L0

242: 362 821 | —-17.0} 7.9 700,087 | 208.8 9.1 817

1,006, 202 47.41 —12.8 | —~7.4 1] 8,348,184 200.0 14,8 2.6
425, 377 0.2 ] —16,2 ] ~6.1 [ 1,884,234 332.4 21,61 10.1
999, 460 5L1 | —11,7 [ —8,7 || 5,873,072 2143 2L1 5.2

076,742 | 120.4 | ~7.1} —3.21 3,482 618 347,0 2€.9 5.8
, 103.1 L7] ~8.6 | 1,420,080 33r. 2 30,0 3.6
622,368 87,6 | —~4 4| —~3.614 2,247,408 304.4 36.2 13.5
515,404 1 23L. 6 9.8 2.4 |} 1,887,760 418,4 58,3 28,3
247, 341 8.8 -59 -. 2 || 1,008,015 179,2 15,8 85
‘WesT NorTH CRNTRAL:
Minnesota. R 100, 614 57,21 —~12,21 ~3.2 508,021 183,90 7.8 10,4
JTows. ... 74,976 7.8 ~B.8) ~3.7 308,018 103.0 . 8 9.
Missouri..... 104,059 82.%7 . =9 90, 485 214,0 24.4 6.7
North Dakota. , 281 | 1616 | —23.4 | ~—B.2 18,711 137.6 | —1.8 =, 1
Bouth Dakota 5,151 [ 1422 | ~15,8 .1 21,403 1011 6,7 30,4
Nebraska, , 200 47.9 | —24.4 1 —13.0 183,708 221.0 8,7 3.3
Kansas._.. 46, 660 78.8 | —22.8 [ ~6.0 270, 874 309.7 19.4 83
SOUTH ATLANT
Delaware. . , 704 1.1 | —28.4 1 —10.4 107,301 107.8 26.2| ~4.86
aryland. . ... 125, 787 44| ~90.8| ~—2.4 B44, B63 313.8 34.3 9.4
District of ColumD: , 753 1{ ~@.8 —_7 37, 508 287, 8 14.0 17.8
Virginia 112,135 1) ~4.8 B 441, 807 223.8 5,4 2.5
West Virginia_ ,700 | 46,7} ~2.1| —&.8 431,081 arLy 3L.9 16.2
North Caroling 182,234 | 166.3 17.1 4.8 800, 051 49,8 45,0 13.8
South Carolina 100,144 | 114.8 27.0 8.6 423, 360 276, 8 7.3 3.8
QGeorgia 141,173 7.6 15.8 2.9 523, 334 8 21.0 10,8
TFlorida._. 66, 204 88.0 | —10.4 1.8 144, 161 . 3 4.1 4.3
EasT S0UTH
Kentueky. - 76, 580 60. 12,8 -2 287, 906 80.6 5.2 2.5
Tennesses 107,645 | 137.6 14,7 1,1 447, 620 244, 5 2.5 143
Alabama. . 116,599 | 123.6 10.0 6.4 007, 998 303. 8 11,38 8.9
Mississippl 55,171 | 109.0 ) —2.7 1.5 211, 601 222.9 8.7 18,1
‘West 8ourH CE
Arkansas. . ... 43,977 42,21 —~10.3| ~13 177,011 125,11 ~16.4 7.2
Louisiana 88,068 | 116,61 ~0.9 | =70 410, 208 117.0 6,2 18
Oklahoma 26,333 |1,021.4 | —9.5 3.3 166,82 | 1,200.4 13,2 2.6
TEXAS_ o vaveamemmm s wmmnnn 106,762 | 170.3 .8 4.8 872, 708 307.6 80.4 4.4
MOUNTAIN:
Montana 14, 777 52.5 | —12,4| ~7.3 166, 528 284,1 9.3 ~126
16,704 | 93L 2 15,0 { 3.4 82,552 | 1,373 12,6 14,4
6,338 | 2128 —80[—157 28,721 480, 68,7 19.9
31, 967 686,07 —8.2 2.4 219, 865 412.1 1.8 24.9
4,620 80,6 | ~17.7 | ~16.2 18, 842 426.1 1.8 1IL7
0,127 | 194.6 8.0 1.3 102,127 | 1,100.7 | —1.4) ~20.
15,077 | 182.0 | —~10.1 | -5.2 124, 736 002.8 358 | ~12.0
2,670 | 432,8 | —13.9 | ~42.8 14, 004 840,90 | —20.1 | ~47.8
105,803 | 237.4 | ~20.0 1 —b.2 748, 110 762. 4 9.9 28,1
59,670 | 314.7 241 —4.9 887,749 540,17 28.1 20,3
240,552 | 2251 3.0 1.4 (1,183,800 § 803.0] 4981 107

1 Figures for earlier years from which these percentages were compuied are glven in Tables 36 and 38,
Appendix B, Methods, of computing the percentages are cxplained in profatory nots, p. 196, Ses slso
prefatory note, Appendix B, p.124,
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